Refinement of single-nucleotide polymorphism genotyping methods on human genomic DNA: amplifluor allele-specific polymerase chain reaction versus ligation detection reaction-TaqMan.
Single-nucleotide polymorphisms (SNPs) have proven to be powerful genetic markers for a variety of genetic applications, e.g., association studies leading to dissection of both monogenetic and complex diseases. However, no single SNP genotyping method has been broadly accepted. In the present study, we compared and refined two promising methods with potential for research and for diagnostic SNP genotyping: Amplifluor allele-specific polymerase chain reaction (PCR) and ligation detection reaction (LDR)-TaqMan. The methods are based on allele-specific primer extension and allele-specific ligation, respectively. Since LDR-TaqMan had previously been tested on just Arabidopsis thaliana, we adjusted the method for the more complex human genome. Amplifluor allele-specific PCR has a single-step and closed-tube format, whereas the LDR-TaqMan assay comprises two simple steps. Contrary to the primer-extension-based method, the ligation-based method can be multiplexed. Refining the LDR-TaqMan technique, we successfully replaced a previously suggested three-step multiplexing procedure with a less laborious two-step approach. Comparing refined LDR-TaqMan with Amplifluor allele-specific PCR in a family-based study, both techniques appeared similar with respect to high robustness and accuracy. As both approaches utilize primers with common tails, all SNPs can be assayed with the same couple of fluorescence reporting reagents, ensuring low establishing and running expenses.